Abstract. The pseudorapidity (t/) distributions of fast particles (/~ > 0.7) emitted in inelastic hadron interactions with carbon, copper and lead were measured for incoming energies from 50 to 150GeV at the CERN Super Proton Synchrotron. Their dependence on target mass (A) and projectile (h) obeys (v)-scaling as expected. Their energy dependence is in contrast with most model predictions.
Introduction
High-energy physics has concentrated on studying the short-distance behaviour of strong interactions, since a theory -quantum chromodynamics (QCD) -has been found to provide a successful description of it. However, the most common event in strong interactions -production of many hadrons with low Pr -is outside the proper domain of applicability of QCD as it is intimately connected with the unsolved quark-confinement problem. Nevertheless, in the last few years several attempts were made to describe low-pr strong interaction by QCD-inspired phenomenological models [1] . Some of them, certainly the most interesting ones, try to connect QCD intuition with older successful theories like Reggeon field theory [2, 3] .
Nuclear targets have been considered for a long time as a test laboratory for models of the hadron-nucleon (hN) interaction. In the new context of QCD they provide another medium -nuclear matter, as opposed to the vacuum surrounding a single nucleon -to study the propagation of partons, or the mechanisms of confinement and of multiple colour exchanges within short space-time intervals.
By extrapolation from the multihadron final states as observed in hN interactions to the ones expected for hA interactions, various models arrive at quite different predictions. Thus one would think that a measurement could easily decide between the different models. However, the neglect of cascading effects on the low-energy side of the spectrum of emitted particles, and of energy conservation on the high-energy side, in most models, renders a direct comparison with experiment difficult. Measurements at very high energy, where the target-and projectilefragmentation regions are well separated with a central pionization region in between, would be more crucial but they were not available.
It was felt that a systematic measurement of the energy dependence at the CERN Super Proton Synchrotron (SPS) energies could already show the trend and indicate the asymptotic behaviour. A simple detector was set up to measure multiplicities and angular distributions of charged particles and to distinguish between slow particles (which are mostly protons from the nucleus) and fast particles, mostly pions. The cut between fast and slow particles was at a velocity/3_~0.7.
Results at incoming energies of 20 and 38 GeV were already published some time ago [4] . In a preceding paper [5] a separate study of the nuclear response -the slow particles -was reported. The present paper deals mainly with the fast particles. We present their total multiplicity and q-distributions, as well as their dependence on target mass, projectile and energy and on the number of slow particles, Ng. We compare our results with those from other experiments and with predictions from some current models.
Experiment
The measurement of high multiplicities requires a fine-granulated detector. A hodoscope with 57 scintillation counters covers 100 % of the solid angle for polar angles 0< 13 ~ The 0-interval between 13 ~ and 165 ~ is covered by another set of counters, each a combination of a CsI(T1) scintillator and a lucite lightguide. The lucite guide acts -for fast particlesas Cerenkov radiator. The combined counters are arranged in seven rings around the beam axis and divide the covered 0-range into intervals of about half a unit in pseudorapidity (Fig. 1 a) . The threshold velocity for the identification of a fast particle is fl =l/nlucite---0.7. Particles with higher fl are called "fast" or "shower" particles and their number is denoted by Ns; those with lower fl are called "slow" or "grey" tracks and their number is denoted by Ng, following the convention used in emulsion work. In [-5 ] a detailed explanation of the method of discrimination between fast and slow particles is given. The projectile identification was done in the offline analysis using the recorded information of the two threshold (~erenkov counters C1 and C2.
Corrections have been applied to the raw data for the following: i) Geometrical acceptance: The solid angle covered by the 130 counters of the detector is 65.4 % of 47c.
ii) Interactions outside the target: This background was measured separately for every run and subtracted (about 25 % correction).
iii) 7c ~ decay and subsequent ?-conversion in the target: Dependent on the target material and the angle, this background was of the order of 1% (for carbon) to 30 % (for lead at 0=90~ iv) 6-electrons: They are produced in the air between the target and the counters (5 % correction).
v) Multiple hits in the counters: For backwardproduced particles the correction was calculated to be 1% and it increases in the forward direction to 5%.
vi) Secondary interactions inside the target: For the used target thickness of 1% absorption length it was about 5 %.
vii) Secondary interactions inside the counters: They mainly take place in the light-guide of the counters and as a result the forward hodoscope is illuminated by secondary produced particles in the counters of rings 6 and 7. Dependent on the multiplicity in this angle range, the correction for the forward hodoscope is of the order of 3 % to 30 %.
Results

Multiplicities
The mean multiplicities of fast particles are shown in Fig. 2 and Table 1. They are plotted for different projectiles, targets and energies versus the variable (v)=A~(hp)/a(hA), which is commonly used as a measure for the mean number of collisions of a projectile going through the nucleus [6] . Within the errors the mean multiplicity depends only on (v); the dependence is linear and the data follow the well-known feature of (v)-scaling. The mean multiplicities are arranged in three different bands according to the incoming energy. This energy dependence can be eliminated if one divides (Ns)ha by the mean multiplicity of the corresponding elementary interaction (N~)hp. From the measured charged multiplicity [7] in hadron-proton collisions (Nch)hp, the mean multiplicity of shower particles (Ns)hp is ob-
